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"NONAQUEOUS ELECTROLYTE SECONDARY BATTERY" 

[0032] 

(Examples 13 to 20 and Comparative Examples 14 to 19) 
In these Examples 13 to 20 and Comparative Examples 14 to 19, 
each positive electrode was formed using LiOH, Ni(OH) 2 , Co(OH) 2 , 
Mn 2 0 3 and Al(OH) 3 as in the case of the above-mentioned 
Examples 1 to 6 and Comparative Examples 1 to 7 except that 
Li : Ni : Co : Mn : Al was made to be the mole ratio as shown 
in Table 3 below. And then each coin -shaped lithium battery 
was obtained in the same manner as that in the above-mentioned 
Examples 1 to 6 and Comparative Examples 1 to 7. 
[0033] 

Subsequently, the cycle number of each lithium 
battery at which the discharge capacity was decreased to less 
than 90 % of the initial discharge capacity was obtained in 
the same manner as mentioned above. The measured results are 
also shown in Table 3 below. 
[0033] 
[Table 3] 









Positive 


electrode active material 


Cycle 












(Mole ratio) 




number 








Li 


Ni 


Co 


Mn 


Al 


(time) 


Example 


13 




1.000 


0 


.700 


0.250 


0.025 


0.025 


194 


Example 


14 




1.000 


0 


.700 


0.050 


0.200 


0.050 


124 


Example 


15 




1.000 


0 


.700 


0.050 


0.050 


0.200 


135 


Example 


16 




1.000 


0 


.700 


0.125 


0.050 


0.125 


197 


Example 


17 




1.000 


0 


.700 


0.125 


0.125 


0.050 


193 


Example 


18 




1.000 


0 


.700 


0.050 


0.125 


0.125 


189 


Example 


19 




1.000 


0 


.700 


0.075 


0.075 


0.150 


184 


Example 


20 




1.000 


0 


.700 


0.075 


0.150 


0.075 


193 


Comparison 


14 


1.000 


0 


.700 


0.300 


0.000 


0.000 


21 


Comparison 


15 


1.000 


0 


.700 


0.000 


0.300 


0.000 


27 


Comparison 


16 


1.000 


0 


.700 


0.000 


0.000 


0.300 


22 


Comparison 


17 


1.000 


0 


.700 


0.150 


0.000 


0.150 


25 


Comparison 


18 


1.000 


0 


.700 


0.150 


0.150 


0 . 000 


20 


Comparison 


19 


1.000 


0 


.700 


0.000 


0.150 


0.150 


21 



[0035] 

As a result, the respective lithium batteries of 



Examples 13 to 20, each employing a positive electrode active 
material satisfying the requirements of this invention wherein 
the active material comprises a lithium-nickel composite oxide 
containing Ni where a part of Ni was replaced with Co and Mn 
and a part thereof was further replaced with Al and, exhibited 
significantly improved charging/discharging characteristics 



from the respective lithium batteries of Comparative Examples 

14 to 19. 

[0036] 

Furthermore, when compared among the respective 
lithium batteries of Examples 13 to 20,; the respective lithium 
batteries of Example 13 and 16 to 20, in which the amount of 
Mn or Al having replaced Ni was less than 0.2 mole, exhibited 
further improved charging/discharging characteristics from the 
respective lithium batteries of Example 14 and 15, in which 
the amount of Mn or Al having replaced Ni was 0.2 mole. 
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PROBLEM TO BE SOLVED: To improve a charging/discharging 
characteristic in a nonaqueous electrolyte secondary battery using 
metal compound which can store/release lithium ion for positive 
electrode active material in a positive electrode and also provide an 
excellent charging/discharging cycle characteristic. 
SOLUTION: In a nonaqueous electrolyte secondary battery which has a 
positive electrode 1 using metal compound which can store/release 
lithium ion for positive electrode active material and a negative 
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n, Ga, Ge, Rb, Rh, Pd, Wj&» 
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N i 2 M t^N i 3 + -f^->-l-it-<T^^/c^> 
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[0 0 0 6] ~<Dtz£>, i£^^*3V^Ttt, SPi¥8-3 

7 0 0 7^»l:^$ti5<J: 5tC ±15 <o J: 3 i £r 

N i (D-U&C o tMn fc-e«ft*^Tfcfc<©3ftSBI»Sn 
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N i ©— »4r«»LfcMn3S5*!B^#*«*«*^ 

>r * /H*tt## ^atftv * <b v * 5 ran* 5 *>o *: 0 

[0 0 0 8] 

[*WldS»*LJ:5i:i-6»IUl] r<£>3S9!te, y^-A 

^m^^r«x. 3:«l!ii::*5 6 ±fi<z> J: 5 
N i Sr^i"S y f ^-iMIS^t:fel:iEffi?£ 
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i>T. ±|B^ESt-*5ttS^JR{t;^W^ Lt, 
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Cr, Cu, Zn, Ga, Ge, Rb, Rh, Pd, W 
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c<0. 4, 0<d<0. 4, 0<b + c + d<0. 5 

[0010] ro3SWU:#tt5#*«#PIC- 
ftSft^jSV^Ttt. L i N i O2 CO J; 5 l-N i ^r^fl"t* 

§y^9^-»»^JR1S'fr»{t:fe^*5v^, -^con i (7) 
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[0011] fit, r <dis w ^ 

jEmic&tfz&mit&vot it, Li a 

Cob Mnc Md Nii-(b + c + d) 02 t^^ftx M#> 
Y, B, Al, Si, Ti, Fe, V, Cr, Cu, Z 
n, Ga, Ge, Rb, Rh, P d , W^bftSB^b 
51iR£;h,5'>ft< t>-«OTC*-C*>f9. a~d^0< 
a<l. 2, 0<b<0. 5, 0<c<0. 4, 0<d 
<0. 4, 0<b+c+d<0. 5 co^fr^rffi/c-r^O 

ffiS*<o(6TV>ft<4 9. **«*>f ^WttfctfHx 

[0 0 12] ::t\ ±|B(7?&JR^k^»L ia Cob M 
nc Md Nii-(b + c + d) O2 t^^olt 5 a — d 0 
<a<l. 2, 0<b<0. 5, 0<c<0. 4, 0< 
d<0. 4, 0<b-fc + d<0. 5C0^fr^rHfci-J: 

(IN i ^t^lM^DiaotL i N i O2 J£W 

[0013] :w«Wro**WHr9:t»i:i3 

fl x _hl5CDLia Cob Mnc Md Nii-(b + c + d) O2 
a — d COfi^, 0<a<l. 2, 0<b<0. 
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<0. 5©*fl=fc«fci-J:5lc-r5w4:3fts»*Lv\ r 

[0014] r<D«wtcjott5**«WH— #:« 

[0 0 15] Skid, r<0*M^*5*t^**«»K-ft 

i©#*t»«i:i3*t tttt, 



(3) 0-199525 
1, 3-W/U^-2-ty > y-^7n 

K 1, 7h7tKn77 
V, 2-^f/^F7t Kn77>, 1, 3-v^^rV 

[0 0 16] rW^*«»ff^*5V^T. ±E^S 

Tv^j£H£/B^$::^T^ lipf 6 , 

LiCF3 SO3 . L i BF4 s LiAsFe . LiN 
(CF3 SO2 ) 2 , LiC (CFs SO2 ) 3 

[0017] 

Mmizmz#7km l mm~fcmmz&^x, 

[0018] — 6at/jt««i — 7) m«b 

1 - e Rvnt&m 1 ~ 7 izmt 

>^ K ft o y ^ * A fc fls« L fc. 
[0 0 19] [JESoflsfif] jE«*f^«i"5»c:*>fco-C 
tt, LiOHirNi (OH) 2 i: C o (OH) 2 £Mn 
2 O3 t A 1 (OH) 3 £&fflt\ Li : N i : C o : 
Mn : A 1 t ^TfSO^ 1 9 ft^EvWfcl^ft 5 £ 

ilTC^^t 7 5 Ott'2 O^fMlt, ^T^m. 
40 [0 0 2 0] Wl, r<OJ:5twLT»^«-jEffiS*«^ 

7y{bt^yr>'<!:^^j|xfn9 0 : 6 : 4 <DSg;itM 
ftofc*E«*»t:»fc. 

[00 2 1] ^U, Z<D£?[Z. lsXntL&jEm&&]& 
^'^12 t/cm 2 OEE^T*it:S2 Omm^RfiW- 
SPffiritfflLfcH, K^T^CfcV^T2 5 0tt'2Bf» 

50 [0 0 2 2] [*«<Df^«] *«Srf^»i-*lCfcfeoT 
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S&mW-l 0-199525 



Its V ^*A-T/i^~!>A^&<DJE®ffi&B:&2 0 m 
[0 0 2 3] [#*«»ffi<G>«s»] **«**«rff«"f 

L i P Fe £: 1 m o 1 / 1 <^#J^Ti£«£i£T#;>kSft? 
[0 0 2 4] [«»©f«B]««*rfRRi-5*J:fcfco-C 

4 b £T^fiK£n5m*^— X4rtlCJ|JUSS-1i\ 



70 



Cl<7>iEffi£&4 a £JMlte4 b t^ffi^^>^>8 [CJ: 9 

[0 0 2 5] fcfci, ±B©J:5^L-CfWILfcjail«l 

m^O. 5mA/cm 2 25Vtt 
&Cmm$t0. 5 mA/ cm 2 T'ttfl^Jh 
«JE2. 7 5 V Ztlirl^^J^tVX 

9 0%&TlsI5S:^<DiNr */M*£#tf>. ^^fe^^T 
lecD^ 1 ^fritT^ Ufdo 

[0 0 2 6] 

[^1] 





m&HMK (*;vj*> 






L i 


N i 


Co 


Mn 


A 1 


(®) 




1.000 


0.950 


0. 040 


0. 005 


0.005 


19 1 




1. 000 


0.950 


0.005 


0. 040 


0. 005 


18 5 




1.000 


0.950 


0. 005 


0. 005 


0. 040 


18 8 


^J£#!4 


1.000 


0.950 


0.020 


0. 010 


0.020 


17 9 


«B«5 


1. 000 


0. 950 


0.020 


0. 020 


0.010 


18 2 


mew 6 


1.000 


0. 950 


0. 010 


0. 020 


0.020 


17 6 




1.000 


1.000 


0. 000 


0.000 


0.000 


1 2 


Jt<fiW2 


1.000 


0. 950 


0. 050 


0.000 


0.000 


1 3 


J*««*J3 


1.000 


0.950 


0. 000 


0.050 


0.000 


1 4 


H:««4 


1.000 


0.950 


0.000 


0.000 


0. 050 


12 




1.000 


0.950 


0.025 


0.000 


0.025 


1 4 


J*«fc|6 


1.000 


0.950 


0.025 


0.025 


0.000 


3 7 


#<Sff|7 


1.000 


0.950 


0.000 


0. 025 


0.025 


1 5 



[0027] r©*S*a»fcWfe*»ttJ:5fc* Nim 

fflLfcJt««6<&y^*A«tttt. te<0jfctt« 1 - 5 , 
$ntVNf^\ 1—6 l^-Tct 9 -£<£>N i <D 

[0 0 2 8] 7-12 RtWfctt« 8-13) r 

ft&^SBfcm-l 2 Xt/it«W 8-1 3tci3^Tfi, 



«l~7<7>»-&i:ra«JC, LiOHirNi (OH) 2 <b 

Co (OH) 2 £Mn2 O3 <tAl (OH) 3 t 

V\ Li : N i : C o : Mn : A 1 £ #JT1£<£>^ 2 ^ 

^ * o ^# y ^ A Sr L fc. 

[0 0 2 9] *t Its mb^yf^AMHot^ 

Tfa<^ 2 ^^wr/TL/c 0 

[0 0 3 0] 
[^2] 
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7 8 











L 1 


N i 


Co 


Mn 


A 1 


m) 




1.000 


0. 800 


0. 150 


0. 025 


0.025 


2 0 1 




1.000 


0.800 


0.025 


0. 150 


0.025 


17 6 


$Sffi#&9 


1. 000 


0.800 


0.025 


0.025 


0.150 


19 4 


3&B5091O 


1.000 


0.800 


0.090 


0.020 


0.090 


19 0 




1. 000 


0.800 


0.090 


0.090 


0.020 


18 7 


HJSW12 


1. 000 


0.800 


0.020 


0.090 


0.090 


18 1 


tt«tfl8 


1.000 


0. 800 


0.200 


0.000 


0.000 


1 9 


ttttfl|9 


1.000 


0. 800 


0.000 


0.200 


0.000 


1 6 


itttWIO 


1.000 


0. 800 


0.000 


0.000 


0.200 


1 7 


tttWJll 


1.000 


0.800 


0. 100 


0.000 


0.100 


1 8 


vcmm 


1.000 


0.800 


0. 100 


0. 100 


0.000 


3 2 




1.000 


0.800 


0.000 


0.100 


0.100 


1 2 



[0031] z(D&^ ±m<Dmi&m i — 6 Rxftt&m 20 

[0032] mmm 13-2 oRx^t^tm 1 4 - 1 
9) ^frb<Dmmmi 3-2 o&Tmi&m 4-1 9ic 

6&x/it&mi-7(nm&bmmz^ l i oh £ n i 



(OH) 2 tCo (OH) 2 tMm 03 t A 1 (O 
H) 3 t &ffl\<\ Li:Ni:Co:Mn:Al t&T 

±m(ommm 1-6 RUitmm 1 - 7 <dm& t mm 

[0 0 3 3] ^Lt, ~tlh(D&V f ^Al^|:oV>t 

[0 0 3 4] 
[S3] 
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10 











L i 


XT 4 

N 1 


O 


1VJ. 11 


A 1 




^1ffi$<113 


1.000 


0. 700 


0.250 


0. 025 


0.025 


19 4 




1.000 


0. 700 


0. 050 


0.200 


0.050 


124 




1.000 


0. 700 


0.050 


0.050 


0.200 


1 O □ 




1.000 


0. 700 


0.125 


0. 050 


0.125 


1 Q 7 




1.000 


0. 700 


0.125 


0.125 


0.050 


1 Q ^ 

J. 9 O 


mmm* 


1. 000 


0. 700 


0. 050 


0.125 


0.125 


1 ft Q 

X O *7 


SUS#!19 


1.000 


0. 700 


0.075 


0.075 


0.150 


1 ft A 




1.000 


0. 700 


0.075 


0. 150 


0.075 


19 3 




1.000 


0. 700 


0.300 


0.000 


0.000 


2 1 




1.000 


0. 700 


0. 000 


0.300 


0.000 


2 7 


Jt«fcfc!16 


1.000 


0. 700 


0.000 


0.000 


0.300 


2 2 


WWI17 


1.000 


0. 700 


0. 150 


0.000 


0.150 


2 5 


JtttWIS 


1.000 


0. 700 


0.150 


0. 150 


0.000 


2 0 


J*tfcfcll9 


Looo 


0. 700 


0.000 


0. 150 


0. 150 


2 1 



[0 0 3 5] zint&m. Nimtsyf^-^y 

^/MB^IMfcW-**!'^ ^NiW-^?:Coi:Mn 

Xttttll 3-2 0^«-y ^ tWfc«14-l 

[0 0 3 6] 5Hfe«l 3-20©#!)f?Atft 

«:!*;« N i ^Itt^Mnn 1 
2*A**^ftofc3MIS«l 3. 16-20©*!)^ 
Atfttt, Ni««t*Mn«Al©«SO. 2*/^ 

[0 0 3 7] (»fc«2 1~3 l*VJt«H2 0-2 



30 



5) :ti^»j2 1-3 lRtfJfc«M2 0-2 5H 

6^tb^l-7(D^^^^> LiOH^Ni 
(OH) 2 tCo (OH) 2 £Mn2 O3 t A 1 (O 
H) 3 ££rfflV\ Li:Ni:Co:Mn:Al t 

tt. ±lE(OH»W 1 - 6 RlttMRW 1 - 7 t P« 

[0 0 3 8] ^tt, rJxbO#y^**WW-<>V^C 

[0 0 3 9] 
[^4] 
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71 V )vt3L 




L i 


N i 


Co 


Mn 


A 1 






1. 000 


0. 550 


0.400 


0.025 


0.025 


19 7 




1.000 


0. 550 


0. 075 


0.300 


0.075 


13 0 


31160923 


1.000 


0.550 


0.075 


0.075 


0.300 


1 3 4 




1. 000 


0. 550 


0.200 


0. 050 


0.200 


13 2 




1.000 


0.550 


0.200 


0.200 


0. 050 


12 5 


SKS0926 


1. 000 


0. 550 


0.050 


0.200 


0.200 


13 0 


^18#I27 


1.000 


0. 550 


0. 300 


0.025 


0. 125 


2 0 7 




1.000 


0. 550 


0. 300 


0. 125 


0.025 


19 9 


^S5#)29 


1.000 


0.550 


0. 125 


0.200 


0. 125 


12 6 




1. 000 


0.550 


0.125 


0. 125 


0.200 


13 4 


3?!6fc|31 


1. 000 


0. 550 


0. 150 


0. 150 


0. 150 


19 0 


Jfc«W20 


1.000 


0. 550 


0.450 


0. 000 


0.000 


2 2 


ifc«#!21 


1.000 


0.550 


0.025 


0. 400 


0.025 


2 0 


Jfc«0922 


1.000 


0.550 


0.025 


0. 025 


0.400 


2 3 


ifcftM23 


1.000 


0.550 


0.225 


0.000 


0. 225 


2 8 




1.000 


0.550 


0.225 


0. 225 


0.000 


3 0 




1.000 


0. 550 


0.000 


0. 225 


0. 225 


2 9 



[0 0 4 0] r<^*. Ni^tf^yf^A-^^ 
^/Ht^^fcW-*5^T, ^<DN i (D— gfl^C o tMn 

tcmmm 21-31 co#y^ vj±mmte. ? 

/M*ttrts* L < f^JiUri/^c 0 30 
[0041] &tz, MMffl2 1-31 ^y^)Aii 

%lt%t\,tim&. N i bW&irZMn^A 1 (DmtfO. 
2^/^«{-^ofc^^ij2 1, 2 7, 2 8, 3 1 
V^tyJ^mMte. N i ^lit^Mn^A 1 <DMtf 0. 
2^/Va±(-^ofc^IM2 2-2 6, 2 9, 3 0O# 

[0 0 4 2] £fc, Jt»0(2 1, 22^«t9(^ N i <75 
-KCo^MnK'lftU ^C^-^AK' 

Ni <!:iftt6Mn^Al(Di^0. 



[0 0 4 3] (Jt«0U2 6~3 6) m&©Jttt«2 6 

«6«1^6 2ltKJt««l'-7©»ft'fcBI«^ Li OH 
£Ni (OH) 2 tCo (OH) 2 £Mn2 03 tAl 
(OH) 3 t S:ffiV\ Li : N i : C o : Mn : A 1 t 
a*T8B<0* 5 M^i" J; 5 /^/Htl^iSJ: 5 U 
£A*Mi, JilE(0^jteWl~6AtJ«tt««l~7»^i:^l 

to 

[00 4 4] IT, rtL^^#y ^AflK&Ko^T 

TfE<73^ 5 Id-g^^T^ Lfc e 
[0 0 4 5] 
[*5] 



-7- 



(8) 10-199525 
13 14 







\V=Xf 


L 1 


N i 


C o 


Mn 


A 1 

A 1 




1. 000 


0. 500 


0. 500 


0. (XX) 


0. DUO 


1 Q 




1.000 


0. 500 


0. 050 


0.400 


0. 050 






1.000 


0. 500 


0. 050 


0. 050 


0.400 


O f 


ftttM29 


1. 000 


0. 500 


0.250 


0.000 


0. 250 


3 8 


Jt80i|3O 


1.000 


0. 500 


0. 250 


0. 250 


0. 000 


2 9 


tfctfcW31 


1.000 


0. 500 


0. 000 


0. 250 


0. 250 


2 7 




1.000 


0. 500 


0.400 


0. 050 


0. 050 


2 9 




1.000 


0. 500 


0. 200 


0.200 


0. 100 


2 7 




1. 000 


0. 500 


0. 100 


0.200 


0.200 


3 1 


Jtft0935 


1.000 


0. 500 


0.200 


0.100 


0.200 


3 5 


tt&#)36 


1.000 


0. 500 


0. 167 


0.167 


0.166 


3 2 



[0 0 4 6] ^OOMJfk ^tlh<D)XMim2 6-3 6 <D& 

^Si^-r^/^^^<^oTjot), J*;«0(I2 20 
7, 2 8, 3 2-3 6(D#yf Ni 

^NiO-^^Co^Mntt'i^t, SIS 

Ni^finCo, Mn, Al^ffS^O. 5 

[0 0 4 7] (H*^3 2-4 6WitM3 7-4 
4) riXb^l^3 2-4 6^t/lt^!j3 7-4 41- 

ej&Tftt&m\-7 <Dm&hmm\^, LiOH^i 

(OH) 2 tCo (OH) 2 i:Mn2 Oa ££r/8l^ — 

^r. ai (oh) 3 <Dixt>*)\^, Tte^ 6 tr^-r^ 

<Jr Lfc^^^s Li :Ni : C o : Mn : M^/^JtT* 
1:0. 95:0. 04:0. 005:0. 005 \Zf£ 
£J;5K:U ^fr^W*. ±f£coSlJ£« 1 ~6^/M 

« i-7cDS^^p]#^LT > >-m\^t£^fc&v?- 
[0048] -euT, r^co^y ^^m^f-ov^ 40 

TIS^^ 6 (c^^itT^ Lfc 
[0 0 4 9] 
[^6] 







ir-i y;HK via; 


3d6t*J3 2 


Fe (OH) 


8 


14 5 


3 


v, o 6 




12 4 


SU6W3 4 


Y s O s 




15 5 




CrO, 




13 4 


*66W3 6 


Ga t O a 




13 6 


^1W3 7 


GeO, 




119 


*16W3 8 


B, O s 




14 7 


^S6W3 9 


S i O • xH, O 


12 9 


5^66^4 0 


T i (OH) 


4 


15 7 


1 


Cu (OH) 


2 


14 2 


£Jt«4 2 


ZnO • Hj 


o 


144 


SS0SW4 3 


RbOH 




12 9 


3SJ6W4 4 


Rhi O, 




14 2 


sass«i4 5 


PdO-H, 


o 


13 5 


*Jfi«14 6 


wo, 




13 0 


J*tfcW3 7 


S c s O, 




1 5 


it&&}3 8 


Cd (OH) 


2 


1 3 


J±««S|3 9 


S r (OH) 


2 


2 2 


tt«094O 


ZrOs 




1 5 


tfc&#]4 1 


MoOt 




1 1 


i±mS4 2 


Nbj 0 6 




2 1 


tt«W4 3 


Sn (OH) 


2 


1 5 


Jt«0H4 


Ag, O 




1 3 



[0 0 5 0] Ni«:$tt5!)f!>A-=JX 
^/Hg^^fcfetC&^-C, ^rON i CO— £[$£C o £Mn 
4;-efKftU * ib^ON i CO-S5&F e , V, Y, C 
r, Ga, Ge, B, Si, Ti, Cu, Zn, Rb, 
Rh, Pd, W*>bft6»36^631RSnS7C*-e«»* 



(9) 



«fBB¥1 0-199525 



75 

[0 0 5 1 ] (SUE^J 4 7 t 4 8) b OUS&^J 4 

7, 4 8tC*5V^Ttts !E«£f1MH-r5l-fcfc0. IE© 
3*lt«l^62ltfJttt«l^7-<©»fr-i:BI#^. LiO 
H^Ni (OH) 2 tCo (OH) 2 hMm 03 £ £r 
fflV^5-*, Al (OH) 3 Oftfc^tC Y2 03 tC 
r 03 fc *rffll\ Li :Ni :Co:Mn:Y:Cr^* 



75 



JO 



_liecdhj£#j i - 6 xt^Jtttw i ~ 7 (om& t m 

/to 

[0 0 5 2] tit, :tLf)^!jf ->Aai:o^T 

[0 0 5 3] 
1^7] 





ie«swr (^e;vit) 


MM* 
(HI) 


L 1 


N i 


Co 


Mn 


Y 


C r 




1.000 
1.000 


0.950 
0.950 


0.040 
0.040 


0. 005 
0. 005 


0. 003 
0. 002 


0.002 
0.003 


14 2 
13 0 



[0 0 5 4] Z<D&^ Ni^t5yf!>A-^7 20 
^/HK^»{fc*J-*5V*-C\ ^(DN i <D— £B£rC o tUn 
^Tfi&U £b\C*:<D-%$&Y tC r h<D2^<Dyzm 
XW&£ J £tch<DXfo^X, Z<D5£W<D$kV¥*ffit^l'fr 
]E«S*K*rttfflLfcjtlS«4 7, 4 8^)#yf^AS 

[0 0 5 51 ^ r^bO^Jg^ij4 7 t 4 8^*5l^T 

is, n i mt^yf^^-^y^i^w^ 

V^T, ^<DN i <D—M*C o tMn hXW&l^. £ 
^CD— ^^Y^C r t W 2 o©7c*t?i**tfcWS:^ 30 
Lfcrt?tt"C*>*as* ±1ECDY, B, Al, Si, Ti, 
Fe, V, Cr, Cu, Zn, Ga, Ge, Rb, R 
h, Pd, W(0^^?>ffe<0 2«±07C*S:3S«LT««l 

[0 0 5 6] ±EO#**«^*5V>-Ctt. =^r> 

met* o tii) w&m&KDm&TFisittf* ^co^m^ts 
mx&>z> 0 40 

[0 0 5 7] £<bM, Ni^tsyf^A-^^ 

/Mg^teW-^^T, ^GON i CD — pft^r C o tMn t 
T-g&U $^IC^(D-a^F e, V, Y, Cr, G 
a, Ge, B, Si, Ti, Cu, Zn, Rb, Rh, 
Pd, W^e>*S»d»P>»«S*tS7E*-C««IS-fr5» 



IKES fcfbtt, ffittik. 

[0 0 5 8] 

5Et-w CON i 6D— fflJjfiSY, B, Al, Si, Ti, F 
e, V, Cr, Cu, Zn, Ga, Ge, Rb, Rh, 

Pd, w^<biiiR£*t£'>ft< b h-mcOTtmxS&Z 

frlX^ Lia Cob MncMd Nit-(b + c + d) O2 
£*X, M#Y, B, A 1 , Si, T i , F e , V, C 
r, Cu, Zn, Ga, Ge, Rb, Rh, Pd, W£> 

b45«f^6i«*ft5'>4< ^ b-m&Ttmx, a~ 

d d« 0 < a < 1 . 2, 0<b<0. 5, 0<c<0. 
4, 0<d<0. 4, 0<b-hc+d<0. 5 CD^{££: 

[BioffW^Rn] 

1 lEffi 

2 A«g 
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111 




a2)&w% mm 

^Rfl?^PmmK*ii2TB 5#5^- 



(72)*9!# HJ1 *f& 
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